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Description
TECHNICAL FIELD

[0001] The invention relates to a watering system con-
figured to adaptively react to environmental/situational
factors according to claim 1.

BACKGROUND

[0002] Grounds care maintenance tasks may include
lawn care and/or gardening tasks related to facilitating
growth and manicuring the lawns or gardens that hope-
fully prosper as a result of those efforts. Facilitating
growth has commonly required individuals to focus rou-
tine attention on ensuring growing conditions are appro-
priate for the vegetation being grown, and on providing
the necessary care and grooming tasks to further en-
hance growth.

[0003] As technological capabilities have improved,
various devices or sensors have been developed that
are capable of employment to monitor various aspects
of growing conditions. Gardeners have therefore been
enabled to employ the sensors or devices in specific lo-
cations to monitor and correct, if needed, the growing
conditions. However, even with the improvement of mon-
itoring devices or sensors, gardeners are still often re-
quired to employ a high degree of manual interaction to
place and/or operate the devices or sensors.

[0004] An irrigation controller being incorporated
within a communication network comprising a link
via a gateway to a mobile user interface is described
with US patent application US 2014/0039697 A1. The
irrigation controller is associated with senor devices
with which he forms a network being the hup and the
sensors the spokes. Via this network the irrigation
controller receives sensor information in addition to
the information received over the gateway to allow
decision making and action taking in respect to the
parcels of the land it irrigates. EP 2 342 965 A1 dis-
closes a watering system according to the preamble of
claim 1.

BRIEF SUMMARY OF SOME EXAMPLES

[0005] Some example embodiments may therefore
provide a capability for intelligent control or management
of a number of assets in connection with yard mainte-
nance with the assistance or inclusion of a gateway that
connects in-home communication networks to a garden
network. Thus, for example, sensor equipment and wa-
tering equipment operation may be adaptively coordinat-
ed for efficient gardening and lawn care.

[0006] In an example embodiment, a system for intel-
ligent control or management of a number of assets in
connection with yard maintenance is provided. The sys-
tem may include sensor equipment including one or more
sensors disposed on a parcel of land, watering equip-
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mentdisposed on the parcel and configured to selectively
apply water to the parcel, and a gateway configured to
provide for communication with the sensor equipment
and the watering equipment. The gateway may interface
between a first network and a second network. The first
network may include atleast the watering equipment and
the sensor equipment. An operator may be enabled to
wirelessly communicate with the gateway via the second
network (e.g., via an app). At least one component of the
watering equipment or the sensor equipment may be an
adaptive component.

[0007] Some example embodiments may improve the
ability of operators to maximize the beauty and produc-
tivity of their yards and gardens, but do so in a simple
and user friendly way.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWING(S)

[0008] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 illustrates a block diagram of a system in ac-
cordance with an example embodiment;

FIG. 2 illustrates a block diagram of deployed com-
ponents of the system according to an example em-
bodiment;

FIG. 3illustrates the deployed components duplicat-
ed for multiple water lines in accordance with an ex-
ample embodiment;

FIG. 4 illustrates a block diagram of processing cir-
cuitry that may be employed in the deployed com-
ponents according to an example embodiment;
FIG. 5 illustrates a perspective view of a watering
computer in accordance with an example embodi-
ment;

FIG. 6 illustrates an exploded perspective view of
the watering computer in accordance with an exam-
ple embodiment; and

FIG. 7 illustrates a perspective view of a sensor ac-
cording to an example embodiment.

DETAILED DESCRIPTION

[0009] Some example embodiments now will be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which some, but not allexample
embodiments are shown.

[0010] Like reference numerals refer to like elements
throughout. Furthermore, as used herein, the term "or"
is to be interpreted as a logical operator that results in
true whenever one or more of its operands are true. Ad-
ditionally, the term "yard maintenance" is meant to relate
to any outdoor grounds improvement or maintenance re-
lated activity and need not specifically apply to activities
directly tied to grass, turf or sod care. Thus, yard main-
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tenance should be appreciated to encompass gardening,
lawn care, combinations thereof, and/or the like. As used
herein, operable coupling should be understood to relate
to direct or indirect connection that, in either case, ena-
bles functional interconnection of components that are
operably coupled to each other.

[0011] Example embodiments may provide an intelli-
gent system for monitoring and/or maintaining yard con-
ditions (i.e., lawn and/or garden conditions) at any of what
may potentially be a number of locations throughout a
particular parcel, and allowing the operator to interface
with devices within the system in a flexible way. Moreo-
ver, the devices of the system may be coordinated in
their activities. The system according to the invention is
configured to adapt to the current conditions or stimuli
that are presentin its environment. The inventive system
comprises a robotic rover the operations conducted
and/or monitoring are/is accomplished with the assist-
ance of a mobile asset in the form of a robotic rover. The
system utilizes a communication network that gathers
information on growing conditions from sensor equip-
ment for association of the information with the areas
from which the information was gathered. The system
may also employ an interface mechanism that allows the
operator to have a great deal of flexibility with remotely
controlling various components of the system and pro-
gramming such components via processing circuitry at
each respective component. Programming may there-
fore be coordinated remotely, but at least some of the
programming may also be stored locally so that the sys-
tem can operate with or without connectivity. In some
cases, the connectivity aspects of the system may utilize
home network components and wide area network com-
ponents (e.g., the internet), but may also include a gate-
way that is configured to interface between the deployed
components (e.g., components in the yard/garden or oth-
erwise related to yard maintenance) and the home net-
work/wide area network components. As mentioned
above, the processing aspects may be distributed be-
tween local and remote management components so
that some aspects of yard maintenance may utilize re-
mote assets or at least incorporate information available
from abroad, while other aspects can be managed local-
ly. In any case, adaptability and ease of interface and
control are characteristics of the system that are im-
proved by employing example embodiments.

[0012] The system employs a combination of fixed
and/or mobile assets that gather data that relates to spe-
cific segments of the parcel that may correspond to re-
spective different areas. The specific segments have dif-
ferenttypes of plants therein, and therefore may optimally
have different growing conditions desirable in connection
with each respective one of the segments. The owner/op-
erator may program operating instructions to guide the
deployed components relative to operations in the spe-
cific segments, which may be referred to as "zones." In
some cases, the processing circuitry may be equipped
to allow the user to define specific operating parameters
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and the system may then adapt to the current conditions
to operate according to the operating parameters. Given
that internet connectivity is possible, the system corre-
lates desirable growing conditions to an identified plant
species based on stored information associated with
each plant species from a database or online resource.
Accordingly, each zone may have corresponding grow-
ing condition parameters associated therewith, and the
user can see the growing condition parameters relative
to the various areas and program operation of system
components accordingly relative to maintaining desired
growing conditions (e.g., any or all of moisture level, tem-
perature, lighting level, pH, and/or the like) for the corre-
sponding zone. In some cases, schedules among de-
ployed components may be deconflicted or otherwise or-
ganized to prevent damage to components, ineffective
use of resources, or efficiency reducing behaviors. The
deployed components associated with the zones may
provide the operator with reports and/or warnings via the
gateway to enable the operator to intercede in certain
situations, or the components may simply respond and
inform the operator of their responses via the gateway.
[0013] FIG. 1 illustrates a block diagram of a system
10 that may be employed to accomplish the basic oper-
ations described above in accordance with an example
embodiment. Within the context of FIG. 1, it should be
appreciated that certain tasks, like grass cutting, chem-
ical application, visual monitoring and/or the like may be
performed by a robot or robotic rover 15. Because the
system could operate without the robotic rover 15, the
roboticrover 15is shownindashedlinesin FIG. 1. Robots
or other devices could also be engaged to perform certain
other yard maintenance tasks such as raking, fertilizing,
lighting, watering, wildlife dispersion and/or the like.
[0014] Other tasks, like lawn watering, may be per-
formed by sprinkler heads and/or a watering computer
that interfaces therewith. The sprinkler heads may be
attached to hoses and the watering computer may pro-
vide a mechanism by which to control the turning on/off
of water application at the respective sprinkler head lo-
cations by providing a central shut off valve for the hoses.
The hoses, sprinkler heads and/or watering computer
may together form watering equipment 20.

[0015] Meanwhile, various sensors may be employed.
According to the invention these sensore are inserted
into the soil for monitoring soil or other growing conditions
(e.g., lighting levels, moisture levels, pH, temperature,
video or image data, etc.). These sensors may therefore
be understood to take various forms within the system
10. However, generally speaking, the sensors may have
connectivity to the system 10 in order to enhance oper-
ation of system components on the basis of the soil and/or
growing condition information gathered by the sensors.
Regardless of the specific configuration or placement
paradigm, the various sensors may represent sensor
equipment 30, as described above.

[0016] The sensor equipment 30, and in some cases
also one or more of the devices that comprise the water-
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ing equipment 20, may be in communication with a gate-
way 40 via wired or wireless connections. The gateway
40 may subsequently have wired or wireless connection
to an access point (AP) 45, which may be directly or in-
directly connectable to a user terminal 50. The AP 45
may be a router of a home network of the operator. In
some cases, direct connection of the AP 45 to the user
terminal 50 may be provided via short range wireless
communication methods (e.g., Bluetooth, WiFiand/or the
like). Indirect connection of the AP 45 to the user terminal
50 may occur via a network 60. The network 60 may be
a data network, such as a local area network (LAN), a
metropolitan area network (MAN), a wide area network
(WAN) (e.g., the internet), a wireless personal area net-
work (WPAN), and/or the like, which may couple devices
(e.g., the deployed components) to devices such as
processing elements (e.g., personal computers, server
computers or the like) and/or databases such as the user
terminal 50. Communication between the network 60 and
other devices of the system 10 may be accomplished by
either wireline or wireless communication mechanisms
and corresponding communication protocols. As such,
for example, some or all of the sensors of the sensor
equipment 30, the watering equipment 20 and/or the ro-
botic rover 15, may be connected to the user terminal 50
by wire and/or be wireless communication means.
[0017] It should also be appreciated that although the
robotic rover 15 is illustrated separately in FIG. 1, the
robotic rover 15 may act as one or both of a piece of
sensor equipment 30 or a piece of watering equipment
20. However, given the ability of the robotic rover 15 to
act as either or both of a piece of sensor equipment 30
or a piece of watering equipment 20 and the ability of the
robotic rover 15 to perform other tasks (e.g., grass cut-
ting) in combination with or independent of the sensor
equipment 30 and the watering equipment 20, the robotic
rover 15 is shown separately in FIG. 1.

[0018] Thegateway40may be atranslation agentcon-
figured to interface with any or all of the deployed com-
ponents via wired or wireless communication. In some
embodiments, the gateway 40 may include a high per-
formance antenna to enable the gateway 40 to commu-
nicate wirelessly with deployed components via an 868
mHz radio link (e.g., a first wireless link). However, other
radio links may be employed in other cases. The first
wireless link, and the components connected thereby,
may be part of a first network (e.g., a garden network) or
deployed component network that extends outdoors.
Components internal to the house or business, and ex-
tending to and between the user terminal 50 may form a
second network. As such, the gateway 40 may be a trans-
lation agent between the first and second networks. The
gateway 40 may be an aggregation point and communi-
cations center for communications in both networks.
[0019] Assuch,the gateway40 may be provided within
the home or otherwise indoor environment of the opera-
tor, and still wirelessly communicate with the deployed
components (via the first wireless link) to translate in-
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structions thereto from the operator, which may be pro-
vided via a second wireless link to the AP 45. In an ex-
ample embodiment, the wireless communications may
be secured by employing encryption or other security
techniques. The gateway 40 may also provide secure
cloud data storage through connection to the network 60
(e.g., via the AP 45). In some examples, the first and
second wireless links may be different wireless links that
employ different communication protocols and/or fre-
quencies.

[0020] The gateway 40 may also provide the ability for
each of the deployed components to be monitored, con-
trolled, programmed or otherwise interfaced with by an
operator using the user terminal 50. In particular, in some
cases, the user terminal 50 may be configured to execute
an application (or app) that is tailored to providing an
easy setup and/or easy to use interface for interaction
with the gateway 40 (and the corresponding deployed
components that are reachable through the gateway 40).
The user terminal 50 may therefore be a smartphone or
other mobile terminal, or a laptop, PC, or other comput-
ing/communication device. As such, the user terminal 50
may include processing circuitry that is enabled to inter-
face with corresponding processing circuitry of the gate-
way 40 and/or the deployed components to program,
control or otherwise interact with the deployed compo-
nents in a manner described in greater detail below.
[0021] The interaction between the user terminal 50
and the gateway 40 to facilitate programming of, control
of, or interaction with the deployed components may cre-
ate an interactive and fully connectable garden system
for irrigation and/or mowing control/coordination. The
app that may be executed at the user terminal 50 may
be configured for control of any or all of the deployed
components on a real time or programmed basis. The
resulting system may be a holistic and connected auto-
matic garden system. Moreover, the connection to con-
tent on the internet via network 60 may allow educational
content to be integrated into the system’s operation to
provide operators with an improved interface and more
control over gaining full satisfaction of their gardening
experience.

[0022] FIGS. 2 and 3 illustrate a water migration path
that may be practiced in connection with an example em-
bodiment. However, it should be appreciated that some
of the components may be removed in simpler example
embodiments, and some components may be added to
provide more complex architectures in other example
embodiments. Thus, the examples of FIGS. 2 and 3 not
provided to be limiting in relation to the components in-
cluded in the system, but merely to show various exam-
ples of some components that may be included in one
example system. Moreover, it should be appreciated that
FIG. 3 is merely shown to illustrate one way in which
multiple water delivery lines can be provided to service
a parcel or yard. The fact that FIG. 3 only shows two
water lines is not meant to imply that example embodi-
ments may only work with two lines. To the contrary, ex-
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ample embodiments may be practiced with any number
oflines, and with separate and/or different water sources.
Moreover, the lines may be in-ground lines that are part
of an installed irrigation system, or movable hoses that
are typically provided above ground.

[0023] Referring now to FIGS. 2 and 3, a water source
100 may be used to charge a first water line 110 via a
watering computer 120. In some cases (see FIG. 3), the
water source 100 may also charge a second water line
112 via a second watering computer 122. The first and
second water lines 110 and 112 may each be a flexible
water hose orgarden hose. The firstand second watering
computers 120 and 122 may each be one of the deployed
components that forms one component of the watering
equipment 20 of FIG. 1. The first and second watering
computers 120 and 122 may be directly attached to the
water source 100 such that the water source 100 is a tap
or spigot to which the pressurized water supply of a house
or other structure is supplied. However, in other exam-
ples, a hose or other connector may be provided between
the first and second watering computers 120 and 122
and the water source 100. An example of such other con-
nector is shown in FIG. 3, which illustrates an example
in which a splitter 125 is provided to split water between
the first and second watering computers 120 and 122
and the first and second water lines 110 and 112 that
may otherwise be identical or similar to each other in their
makeup and operation. It should also be appreciated that
the splitter 125 may have the ability to interface with the
gateway 40 in some embodiments. Thus, wired or wire-
less control of any number of irrigation lines may be pos-
sible.

[0024] In an example embodiment, one or more sprin-
klers (e.g., a first sprinkler 130 and a second sprinkler
132) may receive water from the first water line 110 and
second water line 112, respectively. The first water line
110 may be selectively charged under control of the first
watering computer 120 to provide water for spraying from
the first sprinkler 130. Likewise, the second water line
112 may be selectively charged under control of the sec-
ond watering computer 122 to provide water for spraying
from the second sprinkler 132. When the first water line
110 is charged, the first sprinklers 130 may be provided
with pressurized water that is distributed therethough,
and the second sprinkler 132 may be similarly provided
with water responsive to operation of the second watering
computer 122. The first and second sprinklers 130 and
132 may typically be components that are not provided
with any local intelligence. Instead, the first and second
sprinklers 130 and 132 may only be controllable via op-
eration of the first and second watering computers 120
and 122, respectively, to turn on and off watering func-
tions. However, it is possible that the first and second
sprinklers 130 and 132 could have intelligent compo-
nents and/or control aspects provided therein in some
cases.

[0025] One or more sensors (e.g., first sensor 140 and
second sensor 142) may also be provided at various lo-
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cations in the parcel that is served by the sprinklers to
detect or sense conditions proximate to the correspond-
ing sensors. The first and second sensors 140 and 142
may each correspond to a respective one of the first and
second sprinklers 130 and 132, and the app at the user
terminal 50 may be configured to note such correspond-
ence so that information received from a respective one
of the first or second sensor 140 or 142 can be correlated
to actions that may be ordered to the first watering com-
puter 120 or the second watering computer 122, if need-
ed, based on the information.

[0026] In some examples, some of the deployed com-
ponents may include a power supply (P/S) 150 that is
local to the corresponding ones of the deployed compo-
nents. The P/S 150 f each component may be a battery
or battery pack. Each powered one of the deployed com-
ponents may also include communication circuitry (C/C)
160 thatincludes processing circuitry for controlling each
respective component and an antenna for enabling the
deployed components to communicate with the gateway
40 via the first wireless link (or alternatively via a wired
connection). The robotic rover 15 may also be an exam-
ple of the deployed components, and thus the robotic
rover 15 may also include the P/S 150 and the C/C 160.
However, it should be appreciated that the various power
supply and communication circuitry components may
have different scale, structure and configuration features.
[0027] The first and second watering computers 120
and 122 may each further include a valve 170, which may
be operated to respectively isolate and operably couple
the water source 100 from/to the first water line 110
and/or the second water line 122, respectively. The valve
170 may be operated based on instructions received
through the gateway 40 or based on schedule information
stored or otherwise accessible via the C/C 160 of the first
or second watering computers 120 or 122. The first and
second watering computers 120 and 122 may provide
convenience to operation of the system 10 since the first
and second watering computers 120 and 122 can be con-
trolled from anywhere and/or at anytime via the app at
the user terminal 50 by programming a schedule or man-
ually directing operation of the first and second watering
computers 120 and 122 at the user terminal 50. However,
in some cases, the app can also be used to program the
watering computer 120 for automatic operation of the
valves 170 based on sensor data received from the first
or second sensor 140 or 142.

[0028] In an example embodiment, the C/C 160 may
include processing circuitry 210, as shown in FIG. 4. The
processing circuitry 210 that may be configured to per-
form data processing, control function execution and/or
other processing and management services according
to an example embodiment of the present invention. In
some embodiments, the processing circuitry 210 may be
embodied as a chip or chip set. In other words, the
processing circuitry 210 may comprise one or more phys-
ical packages (e.g., chips) including materials, compo-
nents and/or wires on a structural assembily (e.g., a base-
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board). The structural assembly may provide physical
strength, conservation of size, and/or limitation of elec-
trical interaction for component circuitry included there-
on. The processing circuitry 210 may therefore, in some
cases, be configured to implement an embodiment of the
present invention on a single chip or as a single "system
on a chip." As such, in some cases, a chip or chipset may
constitute means for performing one or more operations
for providing the functionalities described herein.
[0029] In an example embodiment, the processing cir-
cuitry 210 may include one or more instances of a proc-
essor 212 and memory 214 that may be in communica-
tion with or otherwise control a device interface 220. As
such, the processing circuitry 210 may be embodied as
a circuit chip (e.g., an integrated circuit chip) configured
(e.g., with hardware, software or a combination of hard-
ware and software) to perform operations described
herein. In some embodiments, the processing circuitry
210 may communicate with internal electronic compo-
nents of the first and second watering computers 120
and 122, the first or second sensors 140 and 142 and/or
the robotic rover 15, and enable communication exter-
nally with other components.

[0030] The device interface 220 may include one or
more interface mechanisms for enabling communication
with other devices via the gateway 40. In some cases,
the device interface 220 may be any means such as a
device or circuitry embodied in either hardware, ora com-
bination of hardware and software that is configured to
receive and/or transmit data from/to the gateway 40 by
virtue of the device interface 220 being capable of send-
ing and receiving messages via the gateway 40. In some
example embodiments, the device interface 220 may
provide interfaces for communication of components of
or external to the system 10 via the gateway 40. If the
C/C 160 is for a sensor, the device interface 220 may
further interface with a sensor (e.g., a temperature sen-
sor, a pH sensor, a light sensor, a moisture sensor and/or
the like) to obtain sensor data for communication to other
devices (e.g., the watering computers). Meanwhile, if the
C/C 160 is for a watering computer, the device interface
220 may provide interfaces to other onboard components
(e.g., a user interface including lights and a main button
as described below).

[0031] The processor 212 may be embodied in a
number of different ways. For example, the processor
212 may be embodied as various processing means such
as one or more of a microprocessor or other processing
element, a coprocessor, a controller or various other
computing or processing devices including integrated cir-
cuits such as, for example, an ASIC (application specific
integrated circuit), an FPGA (field programmable gate
array), or the like. In an example embodiment, the proc-
essor 212 may be configured to execute instructions
stored in the memory 214 or otherwise accessible to the
processor212. As such, whether configured by hardware
or by a combination of hardware and software, the proc-
essor 212 may represent an entity (e.g., physically em-
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bodied in circuitry - in the form of processing circuitry
210) capable of performing operations according to em-
bodiments of the present invention while configured ac-
cordingly. Thus, for example, when the processor 212 is
embodied as an ASIC, FPGA or the like, the processor
212 may be specifically configured hardware for conduct-
ing the operations described herein. Alternatively, as an-
other example, when the processor 212 is embodied as
an executor of software instructions, the instructions may
specifically configure the processor 212 to perform the
operations described herein.

[0032] In an example embodiment, the processor 212
(or the processing circuitry 210) may be embodied as,
include or otherwise control the C/C 160. As such, in
some embodiments, the processor 212 (or the process-
ing circuitry 210) may be said to cause each of the op-
erations described in connection with the C/C 160 (and
corresponding distributed component with which the C/C
160 is associated) by directing the C/C 160 to undertake
the corresponding functionalities responsive to execution
of instructions or algorithms configuring the processor
212 (or processing circuitry 210) accordingly. As an ex-
ample, the C/C 160 of the sensors may be configured to
detect environmental parameters (e.g., sensor data) and
report the sensor data via the first wireless link to the
gateway 40 (and ultimately to the app on the user terminal
50 or to storage in the cloud via the network 60). In some
cases, the C/C 160 of the sensors may be configured to
determine a difference between a prior set of sensor data
(e.g., the magnitude of a previous sensor measurement)
and the current set of sensor data (e.g., the magnitude
of a most recent sensor measurement). The amount of
difference may then be used to determine whether or not
the sensor will report the current set of sensor data. If
the difference is small (e.g., less than a threshold amount)
the sensor may not report the new value. However, if the
difference is large enough (e.g., larger than the threshold
amount), then the sensor may report the new value. As
such, the C/C 160 of the sensors may be configured to
perform battery conservation techniques relative to re-
porting of sensor data. The C/C 160 of the sensors may
also be configured to otherwise report (or make a deter-
mination on whether to report based on the criteria dis-
cussed above) sensor data on a given schedule or re-
sponsive to certain activities or events. When a trigger
event (e.g., temporal or action based trigger) occurs, the
C/C 160 of the sensor may make a determination of the
current sensor data and decide whether or not to report
the sensor data.

[0033] The C/C 160 of the watering computers may be
configured to control the operation of the valve 170 on
the basis of schedule information stored locally in the
memory 214 of the C/C 160. The C/C 160 of the watering
computers may also allow modifications to the schedule,
other programming operations, and/or the real-time tak-
ing of control over the position of the valve 170. Thus,
for example, the operator may be enabled to remotely
monitor current valve 170 position and/or program set-
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tings and make modifications to either. In some embod-
iments, the C/C 160 of the watering computers may be
programmed to water when sensor data falling within or
exceeding certainranges or thresholds isreceived. Thus,
for example, if the sensor data indicates that soil moisture
is below a given threshold, the watering computers may
be configured to open the valve 170 to deliver water to
the sprinklers.

[0034] The C/C 160 of the robotic rover 15 may be
configured to control the travels and operations of the
robotic rover 15. Moreover, the C/C 160 of the robotic
rover 15 may allow the gateway 40 to grant user access
to modification of the schedule of operations ofthe robotic
rover 15 and/or to take real-time control over various op-
erations of the robotic rover 15. In an example embodi-
ment, the app at the user terminal 50 may be employed
to coordinate and/or de-conflict watering schedules and
mowing schedules. Additionally or alternatively, if the op-
erator makes a modification to a schedule or takes real-
time control of one or more components, the app at the
user terminal 50 may provide alerts to indicate that the
proposed changes to the schedule or current operations
may be problematic, or may prevent the making of such
changes. Thus, for example, if the robotic rover 15 is
mowing in an area in which a sensor indicates a low soil
moisture value that would normally trigger opening of the
valve 170 via the watering computer’s programming, an
alert may be provided to indicate that the robotic rover
15 should have its operations changed, or the opening
of the valve 170 may be delayed.

[0035] In an example embodiment, the electronic de-
ployed components (e.g., components having a P/S 150)
may further include a reset button 230 provided at a se-
cure portion thereof. In some cases, the reset button 230
may be provided in or near a battery compartment of the
corresponding device. The reset button 230 may be used
to insert a reset condition that may trigger different func-
tionalities through the programming of the processing cir-
cuitry 210 for corresponding different situations and/or
actuation methods. For example, a short press of the
reset button 230 may cause the corresponding device to
go into a pairing mode. Once in the pairing mode, the
device may be detectable by the gateway 40 and/or other
devices for a given period of time. The app on the user
terminal 50 may be used to detect the device in pairing
mode and, once detected, the app may also be used to
pair the device to another device (e.g., of the first network
- the deployed component network). The gateway 40 and
the C/C 160 of the corresponding devices may then be
capable of communication with each other on a contin-
uous, event driven or scheduled basis via the first wire-
less link. Thus, for example, the first sensor 140 may be
configured to provide sensor data to the first watering
computer 120 (e.g., via the gateway 40). In some cases,
the first sensor 140 may be paired with the first watering
computer 120 via a setup procedure and communicate
thereafter on a schedule or an activity/event driven basis.
In some cases, simple replacement or insertion of a bat-
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tery to power up the device may be an additional or al-
ternative method by which to initiate the pairing mode.
[0036] In some cases, a long press of the reset button
230 (e.g., greater than five seconds of holding the reset
button 230) may result in returning the device to factory
settings. As such, contents of the memory 214 may be
cleared or otherwise reset to initial settings or conditions.
Other functions may also or alternatively be provided.
Moreover, some devices may have additional buttons or
operable members. For example, the first watering com-
puter 120 may have a main button on a housing of the
first watering computer 120 as described in greater detail
below.

[0037] Communication between the gateway 40 and
the sensors or watering computers may occur for pairing
purposes and to facilitate the operational activities for
which the system 10 is ultimately configured. Thus, for
example, the operator may use the app at the user ter-
minal 50 to connect to the gateway 40 and may be pro-
vided with one or more control console or interface
screens that provide options for interacting with deployed
components and/or for programming the deployed com-
ponents. In some cases, initial setup of the system may
be facilitated by placing individual deployed components
(either sequentially or simultaneously) in a pairing mode.
The deployed components are then discoverable via the
first wireless link and can be added to the first network.
Once added to the first network, the deployed compo-
nents are considered to be assets of the first network that
can be interacted with/programmed and/or the like. The
deployed components can then be paired with each other
and configured forindividual and/or cooperative function-
al performance.

[0038] In an example embodiment the first watering
computer 120 may be paired with the second watering
computer 122, with the robotic rover 15 and/or the first
sensor 140. When the first watering computer 120 is
paired with and connected to the first sensor 140, the
operator may have options provided (e.g., via the app)
to select instructions or scheduling options for intelligent
irrigation. The first watering computer 120 may therefore
be instructed regarding the specific stimuli that may be
received from the first sensor 140 to trigger opening the
valve 170. Additionally, the first watering computer 120
may be provided with (e.g., in the memory 214) a sched-
ule or listing of event triggers which cause the first wa-
tering computer 120 to "ping" or otherwise reach out to
the first sensor to initiate communication to receive sen-
sor data. Based on the sensor data received (e.g., if cer-
tain threshold parameters are reached or not), the valve
170 may be opened.

[0039] When the first watering computer 120 is paired
with and connected to the robotic rover 15, automatic
coordination of schedules may be accomplished at least
relative to ensuring that mowing and watering are not
conducted in the same area at the same time. The app
on the user terminal 50 may ensure that scheduling of
mowing during watering (or vice versa) is not possible.
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However, given that the operator can take control of the
watering computers and/or the robotic rover 15 to initiate
operations, the app on the user terminal 50 may further
prevent any attempts to initiate operations of watering
computers or the robotic rover 15 in real-time when the
other is also operating in the same area.

[0040] When the first watering computer 120 is paired
with and connected to the second watering computer
122, watering schedules or operations can be coordinat-
ed to manage or prevent under-pressure situations. For
example, if the first and second watering computers 120
and 122 are connected to the splitter 125, as shown in
FIG. 3, it may be possible for water pressure to be insuf-
ficient to effectively charge both the first water line 110
and the second water line 112 at the same time. Thus,
by allowing the first and second watering computers 120
and 122 to be in communication with each other, opera-
tions of one may be communicated to the other (e.g., via
the gateway 40) so that the second watering computer
122 will not open its valve 170, while the first watering
computer 120 is currently engaged in watering opera-
tions.

[0041] The deployed components of various example
embodiments may be adaptive to various conditions or
situations. Moreover, the adaptive nature of the deployed
components may be provided as a programmable fea-
ture, where the operator can use the user terminal 50 to
program specific adaptive behaviors that are adjustable
parameters, relationships or responses. In the context of
some examples, the programmable feature should be
understood to be remotely programmable (i.e., program-
mable from the app and/or the user terminal 50 remote
from the component being programmed) via the gateway
40. In other examples, the adaptive nature of the de-
ployed components may be provided as a default feature.
Thus, the adaptive capabilities of the deployed compo-
nents may either be dependent upon connectivity (e.g.,
connectivity dependent) for remote programming, or may
be connectivity independent (e.g., default programming
that exists or is instituted when there is no connectivity
or responsive to a loss of connectivity.

[0042] In some embodiments, battery power levels
may be communicated to the gateway 40 and signal
strength values relating to communication with the sen-
sors and/or watering computers may also be determined
at the gateway 40. This information (along with sensor
data) may be provided to the app at the user terminal 50
to alert the operator when battery power is low, or signal
strengths are low. Battery replacement and/or sensor re-
positioning may then be undertaken to improve the situ-
ation. As mentioned above, in some cases, the sensor
may also adaptively respond to its surroundings to trigger
reports. In an example embodiment, the water computer
may attempt to ping the sensor via the gateway 40 to
trigger a report of sensor data. However, the sensor may
be configured (e.g., via the C/C 160) to determine the
amount of change in the requested parameter before de-
ciding whether to respond to the ping. In some embodi-
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ments, a change of at least a specific amount or percent-
age (e.g., 5%) may be required before the sensor will
report sensor data via wireless transmission. Since wire-
less transmission consumes more power than internal
operation (e.g., to determine the amount of change and
current sensor data), by saving several transmission cy-
cles when there is little data change, battery life can be
substantially extended. When a ping is sent and no re-
sponse is received, the last value received may be sub-
stituted and communicated to the operator (e.g., via the
app).

[0043] The operator can wake up the watering com-
puters and/or sensors by sending a ping or wake up mes-
sage to either component via the app. The wake up mes-
sage may be used to see if the devices are still reacting
and active, or to request specific data from or initiate ac-
tions at such components in real time. Moreover, in some
cases, the operator can send a wakeup, or setup signal
to have the corresponding device beacon for at least a
predetermined amount of time (e.g., three minutes). Dur-
ing this time, the devices may be positioned and the op-
erator may check the app to see what signal strength is
detected by the gateway 40. The operator can therefore
position the devices in real time and make sure that the
position in which a device is currently located is a good
location from the perspective of its ability to communicate
with the gateway 40.

[0044] In some embodiments, one or more of the de-
ployed components may further include frost warning ca-
pability. In particular, since the watering computers typ-
ically have pressurized water proximate to the valve 170,
it should be appreciated that freezing of water in the body
of the watering computers may be destructive to the valve
170. Accordingly, the C/C 160 of one or more compo-
nents (especially the watering computers) may be con-
figured to identify situations where there is a potential for
frost that may damage the watering computers. In some
embodiments, if the temperature reaches a predeter-
mined threshold distance from the freezing point (e.g., 5
degrees C, or 10 degrees F), an alert may be issued
(e.g., through the app at the user terminal 50) to warn
the operator that the watering computer (and/or sensors)
should be brought in to avoid damage. The predeter-
mined threshold may be a factory setting, or may be set
by the operator. However, in either case, the ability to
identify a present temperature condition to alert the op-
erator of a possible frost eventis another example of how
the deployed components may be configured (by oper-
ator program or by default) to be adaptive relative to their
surroundings and/or circumstances.

[0045] Another example of the adaptability of the de-
ployed components relates to the inability to connect to
the first network or a loss of connection to the first net-
work. For example, although the watering schedules
could be maintained in the cloud, on the user terminal 50
or elsewhere, in some cases, the watering schedule (or
at least a portion thereof) may be stored locally at the
watering computers. For example, the memory 214 may
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be configured to record at least the last water schedule
information employed. Thus, power is lost at the gateway
40 or at another system component that thereby renders
connectivity impossible, the first and second watering
computers 120 and 122 may each store at least the in-
formation indicative of their respective last watering
schedules. Thus, for example, if the first watering com-
puter 120 opened the valve 170 at 1300 and shut the
valve at 1305, while the second watering computer 122
opened its valve 170 at 1305 and closed it at 1318, if no
connection to the watering schedule can be achieved, or
if connectivity is lost, each of the first and second watering
computers 120 and 122 will continue to water on the pre-
viously provided schedule.

[0046] Although the first and second watering comput-
ers 120 and 122 could take different physical forms, an
example structure for embodying a watering computer is
shown in FIGS. 5 and 6. The watering computer may
include a housing body 200 thathouses a valve assembly
210 (which includes valve 170) and a battery pack 220
(e.g., P/S 150). The battery pack 220 may be provided
in a battery compartment thatis accessible via the battery
compartment door 230. The valve assembly 210 may
include a tap adapter 212 configured to interface with a
spigot or tap of a pressurized water system (e.g., water
source 100) and provide an input port for the valve as-
sembly 210. An output port of the valve assembly 210
may include a hose adapter 214, which may include or
be embodied as a quick coupler to/from which a hose
can easily be connected/disconnected. The housing
body 200 may mate with a cover plate 240, which may
be a single plate or made of multiple plates. In an example
embodiment, the cover plate 240 may include a single
main button 250, which may be the only physically em-
bodied operable member associated with the user inter-
face of the watering computer. The other physical portion
of the user interface that is local to the watering computer
may be a light assembly 260, which may include one or
more LEDs.

[0047] The mainbutton 250 may have atleasttwo func-
tions (and in some cases only two functions). In this re-
gard, the main button 250 may be operated to manually
shift the valve assembly 210 so that the valve 170 is
alternately opened or closed (i.e., changed from its cur-
rent condition to the opposite condition) and/or to trigger
adisplay of status information via the light assembly 260.
In an example embodiment, if the valve 170 is closed,
pressing the main button 250 will cause the light assem-
bly 260 to show the current state of the watering computer
for a predetermined amount of time (e.g., 20 seconds).
After the predetermined amount of time has passed, the
watering computer may shut off the light assembly 260
and the valve 170 may remain closed. If the main button
250 is pressed a second time before the predetermined
amount of time has passed, the valve 170 may be
opened. In some embodiments, the valve 170 may re-
main open for the same amount of time that the operator
defined for valve opening via the app the last time the
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operator used the app. Thus, even for manual operation,
the time for which the valve 170 remains opened is adap-
tive insofar as the opening time is based on programmed
settings used the last time the operator interacted with
the app.

[0048] FIG. 7 illustrates a perspective view of a sensor
300 according to an example embodiment. The sensor
300 may include a base portion 310, which may be in-
serted into the ground. The base portion 310 may be
tapered to facilitate piercing the ground for placement
therein. However, in some embodiments, the base por-
tion 310 may also house sensor portions for interfacing
with the ground to detect temperature, pH, moisture,
and/or the like. The base portion 310 may support a head
portion 320 inside which a battery compartment may be
provided for supporting the battery pack that powers the
sensor 300. The head portion 320 may also house com-
munications and/or processing equipment (e.g., the C/C
160 and any antenna(s) and/or the like). In some cases,
the head portion 320 may also house a light sensor or
other sensing equipment.

[0049] Embodiments of the present invention may
therefore be practiced using apparatuses such as those
depicted in FIGS. 1-7. As such, a system of an example
embodiment may include sensor equipment having one
or more sensors disposed on a parcel of land, watering
equipment disposed on the parcel and configured to se-
lectively apply water to the parcel, and a gateway con-
figured to provide for communication with the sensor
equipment and the watering equipment. The gateway
may interface between a first network and a second net-
work. The first network may include at least the watering
equipment and the sensor equipment. An operator may
be enabled to wirelessly communicate with the gateway
via the second network. At least one component of the
watering equipment or the sensor equipment may be an
adaptive component.

[0050] The system may further include a robotic rover
that is also adaptively configured. In an example embod-
iment, the watering equipment may include a watering
computerincluding a valve assembly. The watering com-
puter may be operably coupled to a water source and a
water line such that the valve assembly is operable, by
the watering computer, to alternately couple the water
source to and isolate the water source from the water
line. In some embodiments, the sensor equipment may
include a sensor paired with the watering computer via
the gateway to communicate sensor data to the watering
computer. In some cases, the watering computer may
be adaptive as a programmable feature such that the
operator is enabled to program a specific adaptive be-
havior as an adjustable parameter, relationship or re-
sponse. In an example embodiment, the watering com-
puter may be adaptively configured to respond to tem-
perature by receiving temperature data and providing an
alert to the operator responsive to the temperature data
being within a predetermined amount of a freezing point.
In some embodiments, the watering computer may be
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adaptively configured to respond to the sensor data by
operating the valve assembly based on an indication that
the sensor data corresponds to an operator selected trig-
ger. In an example embodiment, the watering computer
may be adaptively configured to respond to a loss of con-
nectivity to the gateway or the sensor by employing a
previously programmed watering schedule. In some cas-
es, the watering computer may be adaptive as a default
feature such that the watering computer employs a de-
fault parameter, relationship or response responsive to
an absence of communication from the gateway. In some
embodiments, the watering computer may be configured
to employ a last sensor data parameter responsive to not
receiving a response to a request for sensor data from
the sensor. In an example embodiment, the watering
computer may be configured to erase memory and re-
store default settings responsive to a reset condition. In
some cases, the watering computer may be configured
to enter a pairing mode responsive to a reset condition.
In some examples, the sensor may be configured to
adaptively report sensor data to the gateway. In an ex-
ample embodiment, the sensor may be configured to
adaptively report sensor data to the gateway by deter-
mining whether a current reading is different from a last
reading by greater than a threshold amount, and may
only transmit the current reading to the gateway respon-
sive to the current reading being different from the last
reading by greater than the threshold amount. In some
embodiments, the second network may include a user
terminal via which the operator provides a watering
schedule or parameters for initiating watering based on
sensor data to the watering computer. In some cases,
the second network may include an in-home access point
that is wirelessly connectable to the gateway, and a first
wireless link that is employed on the first network may
be different than a second wireless link employed on the
second network. In an example embodiment, the oper-
ator may be enabled to receive battery status information
or signal strength information relating to the watering
equipment or the sensor equipment. In some cases, the
watering computer may include a main button and a light
assembly, and the main button may be manually opera-
ble to display status via the light assembly or to actuate
the valve assembly. In some embodiments, the operator
may be enabled to interface with the watering equipment
and the sensor equipment via the gateway to pair devices
of the watering equipment with corresponding devices of
the sensor equipment. In an example embodiment, the
operator may be enabled to interface with the watering
equipment, the robotic rover and the sensor equipment
via the gateway to coordinate watering and mowing
schedules. In some cases, the operator may be notified
via the gateway when one of the watering equipment or
the robotic rover is actuated via the gateway while the
other of the watering equipment or the robotic rover is
operating in a same area.

[0051] Many modifications and other embodiments of
the inventions set forth herein will come to mind to one
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skilled in the art. The scope of the invention is defined
by the following claims:

Claims

1. A watering system (10) with adaptive component
comprising:

sensor equipment (30) including one or more
sensors (140,142,300) disposed on a parcel of
land watering equipment (20) disposed on the
parcel and configured to selectively apply water
to the parcel; and

a gateway (40) configured to provide for com-
munication with the watering equipment (20),
wherein the gateway (40) interfaces between a
first network comprising at least the watering
equipment (20) and the sensor equipment (30)
and a second network via which an operator is
enabled to wirelessly communicate with the
gateway (40); and

at least one component of the watering equip-
ment (20) and the sensor equipment (30) is an
adaptive component,

wherein the watering system’s components are
configured to the current conditions or stimuli
that are present in their environment,

wherein the watering system (10) utilizes a com-
munication network to gather information on
growing conditions of plant from the sensor
equipmentfor association of the information with
the areas from which the information was gath-
ered,

the gateway further provides for communication
with the sensor equipment (30);

and wherein when internet connectivity is pos-
sible, the watering system is employed to cor-
relate desirable growing conditions to an identi-
fied plant species based on stored information
associated with each plant species from a data-
base or online resource,

in addition the watering system (10) employs a
combination of fixed and mobile assets that
gather data that relates to specific segments,
wherein a mobile asset is a robotic rover (15),
wherein the watering system (10) conducts re-
lated operations with the assistance of the ro-
botic rover (15),

characterized in that

specific segments of the parcel that correspond
to respective different areas have differenttypes
of plants therein,

with the one or more sensors (140,142,300) be-
ing inserted into soil for monitoring soil or other
growing conditions gathering data that relates
to specific segments of the parcel that corre-
spond to respective different areas.
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The watering system (10) with adaptive component
of claim 1, wherein the gateway (40) has wired or
wireless connection to an access point (45), which
may directly or indirectly connectable to a user ter-
minal (50),

wherein the one of more sensors (140, 142, 300)
report the sensor data to an app on the user
terminal (50) so that a user can see the growing
condition parameters relative to the various ar-
eas and

wherein the userterminal (50) allows to program
operation of watering system’s components ac-
cordingly relative to maintaining desired growing
conditions for the corresponding area, the grow-
ing conditions are any or all of moisture level,
temperature, lighting level, pH.

The watering system (10) with adaptive component
of claim 2, wherein the robotic rover (15) is adaptively
configured.

The watering system (10) with adaptive component
of claim 1, the connection to content on the internet
allows educational content to be integrated into the
watering system’s operation.

The watering system (10) with adaptive component
of any one of claims 1-4, wherein the watering equip-
ment (20) comprises a watering computer (120,122)
including a valve assembly (210), the watering com-
puter (120, 122) being operably coupled to a water
source (100) and a water line (110, 112) such that
the valve assembly (210) is operable by the watering
computer (120, 122) to alternately couple the water
source (100) to and isolate the water source (100)
from the water line (110, 112).

The watering system (10) with adaptive component
of claim 5, wherein the watering computer (120, 122)
comprises a main button (250) and a light assembly
(260), and wherein the main button (250) is manually
operable to display status via the light assembly
(260) or actuate the valve assembly (210).

The watering system (10) with adaptive component
of claim 5, wherein the sensor equipment (30) com-
prises a sensor paired with the watering computer
(120, 122) via the gateway (40) to communicate sen-
sor data to the watering computer (120, 122).

The watering system (10) with adaptive component
of claim 5, wherein the sensor includes: a base por-
tion (310) which is inserted into the ground and hous-
es a sensor portion for interfacing with the ground to
detect atleast one of temperature, pH, and moisture;
and a head portion (320) which is supported by the
base portion, inside of the head portion a battery
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compartment is provided for supporting the battery
pack that powers the sensor.

The watering system (10) with adaptive component
of claim 4, wherein replacement or insertion of a bat-
tery pack to power up the sensor initiates the pairing
mode between the sensor and a corresponding wa-
tering computer.

The watering system (10) with adaptive component
of claim 3, wherein the operator is notified via the
gateway (40) when one of the watering equipment
(20) or the robotic rover (15) is actuated via the gate-
way (40) when the other of the watering equipment
(20) or the robotic rover (15) is operating in a same
area.

Patentanspriiche

1.

Bewasserungssystem (10) mit adaptiver Kompo-
nente, umfassend:

Sensorausristung (30), die einen oder mehrere
Sensoren (140,142,300) einschlielt, die auf ei-
ner Parzellenbewasserungsausristung (20) an-
geordnet sind, die auf dem Grundstiick ange-
ordnet und konfiguriert ist, um wahlweise Was-
ser auf das Grundstiick aufzubringen; und
einen Gateway (40), der konfiguriertist, um eine
Kommunikation mit der Bewasserungsausris-
tung (20) bereitzustellen, wobei

der Gateway (40) zwischen einem ersten Netz-
werk, umfassend mindestens die Bewésse-
rungsausristung (20) und die Sensorausris-
tung (30), und einem zweiten Netzwerk, Uber
das ein Bediener befahigt wird, mit dem Gate-
way (40) drahtlos zu kommunizieren, verknipft;
und

mindestens eine Komponente der Bewasse-
rungsausristung (20) und der Sensorausris-
tung (30) eine adaptive Komponente ist,
wobei die Komponenten des Bewasserungs-
systems fur die aktuellen Bedingungen oder
Reize konfiguriert sind, die in ihrer Umgebung
vorhanden sind,

wobei das Bewasserungssystem (10) ein Kom-
munikationsnetzwerk verwendet, um Informati-
onen Uber Wachstumsbedingungen eine Pflan-
ze von der Sensorausristung zu sammeln, fir
eine Zuordnung der Informationen zu den Be-
reichen, von denen die Informationen gesam-
melt wurden,

wobei der Gateway ferner die Kommunikation
mit der Sensorausrustung (30) bereitstellt;

und wobei, wenn Internetkonnektivitat moglich
ist, das Bewasserungssystem eingesetzt wird,
um wiinschenswerte Wachstumsbedingungen
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mit einer identifizierten Pflanzengattung basie-
rend auf gespeicherten Informationen zu korre-
lieren, die jeder Pflanzengattung aus einer Da-
tenbank oder einer Online-Ressource zugeord-
net sind,

wobei zusatzlich das Bewdasserungssystem
(10) eine Kombination aus festen und mobilen
Assets verwendet, die Daten sammeln, die sich
auf spezifische Segmente beziehen, wobei ein
mobiles Asset ein robotischer Rover (15) ist,
wobei das Bewasserungssystem (10) zugeho-
rige Betriebe mit der Hilfe des robotischen Ro-
vers (15) durchfihrt,

dadurch gekennzeichnet, dass

spezifische Segmente des Grundstiicks, die je-
weiligen unterschiedlichen Bereichen entspre-
chen, unterschiedliche Arten von Pflanzen darin
aufweisen,

wobei der eine oder die mehreren Sensoren
(140,142,300) in die Erde zum Uberwachen der
Erde oder anderer Wachstumsbedingungen
eingefiihrt werden, wobei Daten gesammelt
werden, die sich auf spezifische Segmente des
Grundstiicks beziehen, die jeweiligen unter-
schiedlichen Bereichen entsprechen.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 1, wobei der Gateway (40) eine
drahtgebundene oder eine drahtlose Verbindung mit
einem Zugangspunkt (45) aufweist, der mit einem
Benutzerendgerat (50) direkt oder indirekt verbind-
bar ist,

wobei der eine oder die mehreren Sensoren
(140, 142, 300) die Sensordaten an eine App
auf dem Benutzerendgerat (50) melden, sodass
ein Benutzer die Wachstumsbedingungspara-
meter relativ zu den verschiedenen Bereichen
sehen kann, und

wobeidas Benutzerendgerat (50) es ermdglicht,
einen Betrieb von Komponenten des Bewasse-
rungssystems relativ zu einem Aufrechterhalten
gewulnschter Wachstumsbedingungen fiir den
entsprechenden Bereich demgemafl zu pro-
grammieren, wobei die Wachstumsbedingun-
gen eine beliebige oder alle von einem Feuch-
tigkeitsniveau, einer Temperatur, einem Be-
leuchtungsniveau, einem pH-Wert sind.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 2, wobei der robotische Rover
(15) adaptiv konfiguriert ist.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 1, wobei die Verbindung mit
Inhalt im Internet es ermdglicht, bildenden Inhalt in
den Betrieb des Bewasserungssystems zu integrie-
ren.
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Bewasserungssystem (10) mit adaptiver Kompo-
nente nach einem der Anspriiche 1 bis 4, wobei die
Bewasserungsausriistung (20) einen Bewasserung-
scomputer (120,122), der eine Ventilbaugruppe
(210) einschlief3t, umfasst, wobei der Bewasserung-
scomputer (120, 122) mit einer Wasserquelle (100)
und einer Wasserleitung (110, 112) derart wirkge-
koppelt ist, dass die Ventilbaugruppe (210) durch
den Bewasserungscomputer (120, 122) betriebsfa-
hig ist, um die Wasserquelle (100) mit der Wasser-
leitung (110, 112) abwechselnd zu koppeln und die
Wasserquelle (100) von ihr zu isolieren.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 5, wobei der Bewasserungs-
computer (120, 122) einen Hauptknopf (250) und ei-
ne Lichtbaugruppe (260) umfasst, und wobei der
Hauptknopf (250) manuell betriebsfahig ist, um ei-
nen Status Uber die Lichtbaugruppe (260) anzuzei-
gen oder die Ventilbaugruppe (210) zu betatigen.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 5, wobei die Sensorausris-
tung (30) einen Sensor umfasst, der mit dem Bewas-
serungscomputer (120, 122) Giber den Gateway (40)
gekoppelt ist, um Sensordaten an den Bewasse-
rungscomputer (120, 122) zu kommunizieren.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 5, wobei der Sensor ein-
schlief3t: einen Basisabschnitt (310), der in den Bo-
den eingefiihrt ist und einen Sensorabschnitt zum
Verknipfen mit dem Boden aufnimmt, um mindes-
tens eines von der Temperatur, dem pH-Wert und
einer Feuchtigkeit zu erfassen; und einen Kopfab-
schnitt (320), der durch den Basisabschnitt getragen
wird, wobei innerhalb des Kopfabschnitts ein Ak-
kufach zum Tragen der Batteriepackung bereitge-
stellt ist, der den Sensor mit Strom versorgt.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 4, wobei ein Austauschen oder
ein Einsetzen einer Batteriepackung zum Einschal-
ten des Sensors den Koppelungsmodus zwischen
dem Sensor und einem entsprechenden Bewasse-
rungscomputer initiiert.

Bewasserungssystem (10) mit adaptiver Kompo-
nente nach Anspruch 3, wobei der Bediener (ber
den Gateway (40) benachrichtigt wird, wenn eines
der Bewasserungsausriustung (20) oder des roboti-
schen Rovers (15) Uber den Gateway (40) betatigt
wird, wenn das andere der Bewasserungsausris-
tung (20) oder des robotischen Rovers (15) in einem
gleichen Bereich betrieben wird.
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Revendications

Systeme d’arrosage (10)doté d’'un composant adap-
tatif comprenant :

un équipement de capteur (30) comportant un
ou plusieurs capteurs (140, 142, 300) disposés
sur une parcelle d’équipement d’arrosage ter-
restre (20) disposé sur la parcelle et configuré
pour appliquer sélectivement de l'eau a la
parcelle ; et

une passerelle (40) configurée pour fournir une
communication avec I'équipement d’arrosage
(20), dans lequel

la passerelle (40) constitue une interface entre
un premier réseau comprenant au moins I'équi-
pement d’arrosage (20) et I'équipement de cap-
teur (30) et un second réseau par I'intermédiaire
duquel un opérateur est activé pour communi-
quer sans fil avec la passerelle (40) ; et

au moins un composant de I'équipement d’ar-
rosage (20) et de I'équipement de capteur (30)
est un composant adaptatif,

dans lequel les composants du systéme d’arro-
sage sont configurés aux conditions ou stimuli
actuels qui sont présents dans leur environne-
ment,

dans lequel le systeme d’arrosage (10) utilise
un réseau de communication pour collecter des
informations sur des conditions de croissance
de plante a partir de I'équipement de capteur
pour association des informations avec les zo-
nes a partir desquelles les informations ont été
collectées,

la passerelle fournit en outre une communica-
tion avec I'équipement de capteur (30) ;

et dans lequel, lorsque la connectivité internet
estpossible, le systéme d’arrosage est employé
pour corréler des conditions de croissance sou-
haitables a une espéce de plante identifiée sur
la base d'informations stockées associées a
chaque espéce de plante d’'une base de don-
nées ou d’une ressource en ligne,

en outre, le systeme d’arrosage (10) emploie
une combinaison d’atouts fixes et mobiles qui
collectent des données qui se rapportent a des
segments spécifiques, dans lequel un atout mo-
bile est un véhicule télécommandé robotisé
(15),

dans lequel le systéeme d’arrosage (10) effectue
des opérations connexes a l'aide du véhicule
télécommandé robotisé (15),

caractérisé en ce que

des segments spécifiques de la parcelle qui cor-
respondent a des zones différentes respectives
présentent différents types de plantes dans ce-
lui-ci,

le ou les capteurs (140, 142, 300) étant insérés
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dansun sol pour surveiller le sol ou d’autres con-
ditions de croissance collectant des données qui
se rapportent a des segments spécifiques de la
parcelle qui correspondent a des zones diffé-
rentes respectives.

Systeme d’arrosage (10) doté d’'un composant adap-
tatif selon la revendication 1, dans lequel la passe-
relle (40) a une connexion filaire ou sans fil a un point
d’accés (45), qui peut étre connecté directement ou
indirectement a un terminal utilisateur (50),

dans lequel le ou les capteurs (140, 142, 300)
rapportent les données de capteur a une appli-
cation sur le terminal utilisateur (50) de sorte
qu’un utilisateur peut voirles parameétres de con-
dition de croissance par rapport aux diverses
zones et

dans lequel le terminal utilisateur (50) permet
de programmer le fonctionnement des compo-
sants du systéme d’arrosage en conséquence
par rapport a un maintien des conditions de
croissance souhaitées pour la zone correspon-
dante, les conditions de croissance sont l'un
quelconque ou la totalité du niveau d’humidité,
de la température, du niveau d’éclairage, du pH.

3. Systeme d’arrosage (10)doté d’'un composantadap-

tatif selon la revendication 2, dans lequel le véhicule
télécommandé robotisé (15) est configuré de manie-
re adaptative.

Systeme d’arrosage (10) doté d’'un composant adap-
tatif selon la revendication 1, la connexion a un con-
tenu sur internet permet a un contenu pédagogique
d’étre intégré au fonctionnement du systéme d’arro-
sage.

Systeme d’arrosage (10) doté d’'un composant adap-
tatif selon 'une quelconque des revendications 1 a
4, dans lequel I'équipement d’arrosage (20) com-
prend un ordinateur d’arrosage (120, 122) compor-
tant un ensemble soupape (210), I'ordinateur d’'ar-
rosage (120, 122) étant couplé de maniere fonction-
nelle a une source d’eau (100) et une conduite d’eau
(110, 112) de telle sorte que I'ensemble soupape
(210) peut étre mis en fonctionnement par I'ordina-
teur d’arrosage (120, 122) pour coupler alternative-
ment la source d’eau (100) et isoler la source d’eau
(100) de la ligne d’eau (110, 112).

Systeme d’arrosage (10) doté d’'un composant adap-
tatif selon larevendication 5, dans lequel I'ordinateur
d’arrosage (120, 122) comprend un bouton principal
(250) et un ensemble lumiére (260), et dans lequel
le bouton principal (250) est opérable manuellement
pour afficher I'état par I'intermédiaire de 'ensemble
lumiere (260) ou actionner I'ensemble soupape
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(210).

Systeme d’arrosage (10)doté d’'un composant adap-
tatif selon la revendication 5, dans lequel I'équipe-
ment de capteur (30) comprend un capteur apparié
al'ordinateur d’arrosage (120, 122) par l'intermédiai-
re de la passerelle (40) pour communiquer des don-
nées de capteur a l'ordinateur d’arrosage (120, 122).

Systeme d’arrosage (10)doté d’'un composant adap-
tatif selon la revendication 5, dans lequel le capteur
comporte : une partie de base (310) qui est insérée
dans la terre et loge une partie de capteur pour l'in-
terfagcage avec la terre pour détecter au moins 'un
parmilatempérature, le pH et 'humidité ; etune par-
tie de téte (320) qui est supportée par la partie de
base, a l'intérieur de la partie de téte, un comparti-
ment de batterie est prévu pour supporter le bloc-
batterie qui alimente le capteur.

Systeme d’arrosage (10)doté d’'un composant adap-
tatif selon la revendication 4, dans lequel le rempla-
cement ou l'insertion d’'un bloc-batterie pour alimen-
ter le capteur lance le mode d’appariement entre le
capteur et un ordinateur d’arrosage correspondant.

Systeme d’arrosage (10)doté d’'un composant adap-
tatif selon la revendication 3, dans lequel I'opérateur
est notifié par l'intermédiaire de la passerelle (40)
lorsque 'un de I'équipement d’arrosage (20) ou du
véhicule télécommandé robotisé (15) est actionné
par lintermédiaire de la passerelle (40) lorsque
l'autre de I'équipement d’arrosage (20) ou du véhi-
cule télécommandé robotisé (15) fonctionne dans
une méme zone.
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